CONCLUSION. Participation restrictions associated with CHF are not limited to physically demanding activities and are significantly associated with executive dysfunction and depression. Cardiac rehabilitation should address cognitive and psychological functioning in the context of all life situations instead of focusing solely on physical function and disability.
Foster, E. R., Cunnane, K. B., Edwards, D. F., Morrison, M. T., Ewald, G. A., Geltman, E. M., et al. (2011) . Executive dysfunction and depressive symptoms associated with reduced participation of people with severe congestive heart failure. American Journal of Occupational Therapy, 65, 306-313. doi: 10.5014/ajot.2011.000588 C ongestive heart failure (CHF) is a chronic and progressive medical condition in which the heart is unable to provide adequate blood flow or pressure to meet the body's demands (Mudd & Kass, 2008) . It is a syndrome that can result from several cardiovascular abnormalities, including coronary artery disease, hypertension, and myocardial infarction, which damage the heart so it cannot pump blood efficiently throughout the body. CHF affects almost 6 million Americans, accounts for more than 290,000 deaths annually in the United States (Lloyd-Jones et al., 2009) , and is associated with significant functional limitations and reduced quality of life (QOL; Calvert, Freemantle, & Cleland, 2005; Juenger et al., 2002; Masoudi et al., 2004) . The cost of CHF in the United States for 2009 was estimated at $37.2 billion, with a large proportion attributed to rehospitalizations (Lloyd-Jones et al., 2009; Moser & Watkins, 2008) . As the population ages, the prevalence and subsequent socioeconomic impact of CHF are expected to rise.
The main clinical symptoms thought to limit function in people with CHF are fatigue, edema, and dyspnea (e.g., Spertus et al., 2002) . CHF severity is classified according to the severity of these symptoms and the resulting severity of physical limitations in daily activities (Criteria Committee of the New York Heart Association [NYHA], 1994). In some cases, CHF symptoms can be ameliorated with aggressive medical therapy; for most clients, however, management programs aim to slow disease progression and maintain or improve physical functioning though lifestyle change (e.g., diet, smoking cessation), exercise, and medication.
Management for CHF primarily addresses physical functioning, but a growing body of research indicates that CHF is associated with a variety of "nonphysical" problems that can result in disability and reduced QOL. One of the most prevalent themes that emerged from a qualitative study investigating QOL from the perspective of people with CHF was role loss and the inability to engage fully in many of the instrumental, work, social, and family-related activities that gave them a sense of purpose, worth, and life satisfaction (Bosworth et al., 2004) .
People described participation restrictions that were determined by limitations in more than just physical functioning. For instance, depression is well established in CHF, and prevalence estimates are as high as 70%, depending on the client population and measurement tool used (Joynt, Whellan, & O'Connor, 2004) . Higher levels of depression in CHF are associated with increased mortality, rehospitalization, and reduced QOL (Carels, 2004; Gottlieb et al., 2004; Jiang et al., 2001 ) and may have a greater impact on QOL than do physical function limitations (Carels, 2004) . In addition, approximately 25%-50% of people with CHF have cognitive impairment (Pressler, 2008) . Cognitive impairment in CHF is associated with disability and even a fivefold increased risk of death (Zuccala et al., 2001 (Zuccala et al., , 2003 . People with CHF often report that cognitive difficulties interfere with their everyday lives (Bennett, Sauve, & Shaw, 2005; Bosworth et al., 2004) .
Despite existing literature on the prevalence and functional relevance of depression and cognitive impairment in CHF, these factors are not consistently addressed in treatment. By focusing primarily on physical functioning, clinicians are likely missing the full effect of CHF on their clients' lives. These gaps may account for the inconsistent evidence related to the beneficial effect of existing disease management programs on QOL (e.g., Austin, Williams, Ross, Moseley, & Hutchison, 2005; Kulcu, Kurtais, Tur, Gulec, & Seckin, 2007) . Although cardiac rehabilitation appears to have a net positive effect on health-related QOL (HRQOL), improvements are small and may be limited to physical domains of QOL (Cohen et al., 1999; Davies et al., 2010) .
Occupational therapists consider all of a client's strengths and weaknesses in the context of his or her environment and occupations to guide treatment aimed at maximizing participation in meaningful activities and roles. Disease management programs for people with CHF may be enhanced by incorporating this holistic perspective rather than focusing solely on physiological health and physical functioning. The first step in developing more comprehensive intervention approaches for CHF is to better understand the effect of CHF on participation in the broad range of activities that give people's lives meaning and purpose and the potential impact of nonphysical disease manifestations on this participation. Therefore, the purposes of this study were to describe the participation levels of people with severe CHF and to explore relationships among cognitive impairment, depressive symptoms, and participation for this population. This work will inform the development of client-centered interventions that may be more effective than current approaches for improving or maintaining daily function, participation, and QOL.
Method

Participants and Procedure
This article presents a cross-sectional analysis of the baseline (pretransplant) assessment data from a longitudinal study on the effects of heart transplantation on cerebral metabolism, neuropsychological functioning, participation, and HRQOL in severe CHF. This study was approved by the Human Research Protection Office at Washington University in St. Louis, and all participants provided written informed consent.
Participants with CHF (N 5 27) were recruited from the Congestive Heart Failure Center at Barnes-Jewish Hospital in St. Louis, Missouri, and met the following inclusion criteria: NYHA Class III or IV (indicating severe CHF), currently awaiting heart transplantation, and age ³18 yr. Exclusionary criteria included history of cardiac arrest, inability to comply with the requirements of a positron emission tomography study, or pregnancy.
All study procedures took place in the hospital. Each participant underwent a neurological examination by a neurologist and completed a 90-min battery designed to measure cognitive and psychological functioning, participation, and HRQOL. The battery was administered in a quiet room by a trained research assistant with experience in neuropsychological testing. Basic demographic information and CHF-related clinical characteristics were obtained through interview and medical records. The Mini-Mental State Examination (Folstein, Folstein, & McHugh, 1975 ) was used to measure global cognitive functioning, the Wechsler Test of Adult Reading (Wechsler, 2001 ) was used to estimate intelligence, and the FIMÔ was used to assess independence in basic activities of daily living (ADLs). Details of the key measures reported in this article are described in the following paragraphs.
Cognition. Specific aspects of cognitive functioning were assessed with a battery of standardized neuropsychological tests. The Logical Memory Immediate and Delayed recall (LM I and II) test assessed verbal memory (Wechsler, 1997b) , the Digit Span and Digit Symbol tests assessed attention (Wechsler, 1997a) , and the Letter Fluency and Category Fluency tests assessed a component of executive functioning (Delis, Kaplan, & Kramer, 2001) .
Executive functioning consists of the cognitive processes that orchestrate the planning, execution, and regulation of complex, goal-directed behavior (Lezak, 1995) . Age-scaled standardized scores were derived for each test using published normative data (mean [M ] 5 10 ± 3). The 20-item Dysexecutive Questionnaire (DEX; Burgess, Alderman, Evans, Emslie, & Wilson, 1998) was administered as a measure of self-reported everyday executive function. Scores on the DEX range from 0 to 80, and higher scores indicate more frequent everyday executive function problems. Most information on the psychometric properties of the DEX comes from studies of braininjured or other neurological populations, where internal consistency is adequate (a > .74; Chaytor & SchmitterEdgecombe, 2007) . However, inconsistencies regarding its latent structure, association with objective executive function measures, and validity as a measure of executive function exist (e.g., Bennett, Ong, & Ponsford, 2005; Burgess et al., 1998; Chaytor & Schmitter-Edgecombe, 2007) , likely because of the broader problem of ambiguity in the definition of executive functioning itself.
Depressive Symptoms. The Center for Epidemiological Studies-Depression Scale (CES -D) was used to measure reported number and frequency of depressive symptoms (Radloff, 1977) . Total scores range from 0 to 60. Higher scores indicate more depressive symptoms, and scores of ³16 indicate possible depression. The CES -D has undergone extensive evaluation in different populations, age groups, and cultures and has acceptable internal consistency, test-retest reliability, construct validity, and discriminant validity (Devins et al., 1988; Radloff, 1977) .
Participation. The Activity Card Sort (ACS; Baum & Edwards, 2001 ) was used to assess perceived amount of participation in 80 instrumental, low-physical-demand leisure, high-physical-demand leisure, and social activities. Participants were instructed to think of their participation in the various activities now and before their CHF diagnosis. To quantify current participation, participants sorted activities into the following categories with the corresponding numerical values: never done 5 0, given up 5 0, do now 5 1, and do less 5 0.5. Activities sorted into the given-up, do-now, and do-less categories received 1 point each for previous participation. This scoring system allowed for the calculation of each participant's activity retention since CHF diagnosis: % activity retention 5 current participation / previous participation. The ACS was originally developed for older adults with Alzheimer's disease but has since been used and deemed reliable and valid for various populations and across a broad adult age range (e.g., Baum & Edwards, 2008; Katz, Karpin, Lak, Furman, & Hartman-Maeir, 2003) .
The Reintegration to Normal Living Scale (RNL; Wood-Dauphinee, Opzoomer, Williams, Marchand, & Spitzer, 1988) was used to assess satisfaction with participation in the areas of mobility, self-care, interpersonal relationships, family roles, and daily activity. Total scores range from 11 to 55. The RNL is well developed, has sound content and construct validity, and demonstrates high internal consistency in various acute-hospital, rehabilitation, and community-dwelling samples (a > .90; Stark, Edwards, Hollingsworth, & Gray, 2005; WoodDauphinee et al., 1988) . Higher scores on both the ACS and the RNL indicate higher levels of perceived participation.
Analysis
Data were analyzed using SPSS for Windows Version 16.0 (SPSS, Inc., Chicago). Descriptive statistics were calculated for all variables. For parsimony and to reduce the number of statistical comparisons, we averaged the standardized scores of the tests in each cognitive domain to derive composite indexes of Memory (LM I and II), Executive Function (Letter and Category Fluency), and Attention (Digit Span and Digit Symbol) for each participant. Participants were then categorized as impaired in a cognitive domain if their composite index was <7 (i.e., >1 standard deviation [SD] below the published normative mean). We chose a sensitive cutoff because we believe it is clinically important to identify even subtle cognitive deficits in people with CHF because they are expected to meet the added cognitive challenge of managing a complex and chronic disease. The primary variables (cognitive measures, CES -D, ACS, and RNL) were normally distributed, so parametric tests were used (t tests, general linear models, Pearson r, linear regression). All tests were two-tailed, and p < .05 was considered significant. Table 1 shows the basic demographic and clinical characteristics of the sample and the descriptive statistics for the cognitive measures and the CES-D. Seventeen participants were classified as NYHA III, and 10 were classified as NYHA IV. Etiology of CHF in the sample included ischemic cardiomyopathy (n 5 13), idiopathic (n 5 11), or other (1 each with myocarditis, postpartum cardiomyopathy, and congenital cardiomyopathy). At the time of the study, 6 participants were receiving continuous intravenous infusions of inotropic medication (dobutamine or milrinone) to improve cardiac contractility. Four participants had past neurological events consistent with transient ischemic attack (n 5 3) or stroke (n 5 1), but none had residual neurological deficits or physical disability from these events at the time of study. Only 1 participant had neurological deficits according to the baseline neurological examination (mild left leg weakness associated with a prior back injury), and all were independent in their basic activities of daily living. Four participants had some high school education or less, 6 had high school diplomas (or equivalent), 13 had some college education or vocational college degrees, and 4 had bachelor's degrees or higher.
Results
Sample Characteristics
For most of the neuropsychological tests, the group's performance was slightly below the published normative mean but still in the range of what would be considered "normal" performance (Lezak, 1995) ; however, the sample performed "below normal" on LM I (Table 1) . In terms of our composite indexes, 59% of our sample had impaired memory, 33% had impaired executive functioning, and 15% (of those who completed the Digit Span and Digit Symbol tests) had impaired attention. In addition, 64% of participants who completed the CES-D scored above the cutoff for possible depression. DEX and verbal fluency scores were moderately but significantly correlated with each other (r 5 -.44, p 5 .03).
Quantification of Participation. Participants reported significant reductions in participation since CHF diagnosis in all four activity domains (all t[23] > 4.58, all p < .001; see Figure 1 ). There was a main effect of activity domain on Activity Retention, F(3, 81) 5 58.78, p < .001. Pairwise comparisons revealed that the highest percentage of activities retained was in low-demand leisure activities, followed by instrumental and social activities (not significantly different from each other), and then high-demand leisure activities. 1 We summed the previous and current participation scores across the four activity domains to derive total previous and current participation scores for each participant (total previous: M 5 56.7, SD 5 12.5; total current: M 5 35.9, SD 5 10.5, t [23] 5 9.49, p < .001). On average, participants had retained 64% (SD 5 14%) of their total activities since being diagnosed with CHF. The sample's mean score on the RNL was 41.1 (SD 5 7.7, n 5 23) indicating that, in general, people felt neutral or satisfied with their level of integration; however, participants had a wide range of scores on this measure (22-53).
Relationships Among Cognition, Depression, and Participation. Correlations among current levels of cognitive functioning, depressive symptoms, and participation are presented in Table 2 . DEX and CES -D scores were significantly correlated with total current ACS and RNL scores, such that more reported everyday executive function problems and depressive symptoms were associated with less perceived participation. No significant correlations were found between memory or attention performance and participation (ps > .35). In addition, no significant correlations were found between participation, DEX, and CES -D and other potentially influential demographic or clinical characteristics, including age, cardiac symptom duration, or left ventricular ejection fraction (rs 5 -.27 to -.20, ps > .20). Moreover, participation, DEX, and CES -D scores did not differ according to NYHA class (ps > 0.15). 1 In total, 10 tests were performed to quantify changes in participation since CHF diagnosis: four t tests comparing previous vs. current scores for each activity domain and six pairwise comparisons of activity retention scores among the activity domains. All comparisons (except for the difference between instrumental and social activity retention) met statistical significance after Bonferroni correction (i.e., p < .05/10, or .005).
To further explore the independent contributions of everyday executive function and depressive symptoms to participation, we performed hierarchical linear regression analyses. Total current ACS and RNL scores were dependent variables (two separate models), and DEX and CES-D scores were force-entered as predictors. DEX and CES-D scores each uniquely accounted for 11% of the variance in total current ACS (ps 5 .07) and together accounted for 35% of the variance in total current ACS (F [2, 20] 5 6.68, p 5 .006). In the model predicting RNL, CES-D uniquely accounted for 27% of the variance (p 5 .004), and the unique variance accounted for by the DEX was only 3% (p 5 .26). Together, DEX and CES-D scores accounted for 46% of the variance in RNL (F [2, 20] 5 9.84, p 5 .001).
Discussion
Our purpose was to examine activity participation in people with severe CHF, including the potential relevance of cognitive and psychological factors. We found that people with severe CHF experience significant reductions in instrumental, leisure, and social activity participation. Executive dysfunction and depressive symptoms, which are relatively common in this population, are independent predictors of restricted participation. Our study was limited in sample size, and several participants did not complete the entire testing session because of scheduling issues or fatigue. Despite these limitations, our results provide new insight into CHF that is relevant for occupational therapy. These results suggest that management of CHF should expand in focus from physical functioning and physically demanding activities to consider cognitive and psychological functioning in the context of all life situations.
Most investigations into the effect of CHF on people's lives have focused primarily on physical symptoms and physical disability. Even commonly used measures of QOL in this population overemphasize physical domains of function and, in actuality, consist of items that describe health status rather than the patient's perspective of the effect of CHF on his or her everyday life (Dunderdale, Thompson, Miles, Beer, & Furze, 2005) . Bosworth et al. (2004) revealed the broad range of concerns of people with CHF and highlighted the centrality of participation in instrumental activities and work, social, and family roles to QOL. The current study extends those findings and quantifies the participation levels of people with severe CHF in these meaningful activities and roles.
The extent of restricted participation in our sample was surprising. For comparison, despite being younger, our participants had given up, on average, 20% more of their activities since diagnosis than had a sample of people after stroke (Connor, Wolf, Foster, Hildebrand, & Baum, in press ). The drastic reduction in high-physical-demand leisure participation was expected, considering the effect of CHF on physical fitness. The relative preservation of low-physical-demand leisure activities may represent a shift in leisure engagement toward less strenuous pursuits. Our version of the ACS did not allow for quantification of activities gained over time, but many participants expressed increases in sedentary activities such as resting and watching TV. Although less extreme than the highphysical-demand leisure domain, participants also reported substantial reductions in instrumental and social activities. These activities do not necessarily require high levels of physical capacity, yet they are essential for health and well-being (e.g., Everard, Lach, Fisher, & Baum, 2000; Glass, de Leon, Marottoli, & Berkman, 1999) . More than three-quarters of our sample had cognitive impairment, possible depression, or both. These results are consistent with previous studies that have found high rates of concomitant cognitive and psychological dysfunction in people with CHF ( Joynt et al., 2004; Pressler, 2008) . There was a high degree of variability in reported dysexecutive and depressive signs in our sample, which was not related to variations in markers of heart failure severity. Whether this heterogeneity is an effect of individual differences in other personal, environmental (e.g., social support), or occupational (e.g., level of daily cognitive challenge) factors warrants further investigation. The potential for unreliable subjective reports of executive dysfunction also cannot be overlooked; however, the significant association between the subjective (DEX) and objective (verbal fluency) measures of executive function provides some support for the validity of our participants' self-reports. In any case, our findings reinforce the notion that sensitive, individualized evaluation of cognitive function and depressive symptoms-ideally from multiple sources such as self-report, informant report, and standardized tests-should be a priority in the clinical management of this population.
Although not all participants experienced executive dysfunction or depressive symptoms in daily life, those who did tend to participate in fewer activities. Whereas executive dysfunction and depressive symptoms may contribute equally to level of participation, depressive symptoms may be more strongly related to satisfaction with that participation, as indicated by the stronger association with the RNL. That these factors share a large amount of the variance in participation is not surprising, because they are commonly associated with each other, although the exact nature of their relationship in the context of CHF remains to be determined (Bennett, Sauve, & Shaw 2005) .
The clinical implications of cognitive impairment and depressive symptoms in CHF may go beyond their effects on activity participation. Health care professionals must also be aware that these issues can pose barriers to treatment. Depression could lead to reduced effort or motivation during rehabilitation, and cognitive impairment could limit a person's capacity to learn complex dietary and medical regimens. These problems may contribute to noncompliance and an increased frequency of complications and rehospitalization ( Jiang et al., 2001; Joynt et al., 2004; McLennan, Pearson, Cameron, & Stewart, 2006) . Given that much of the enormous socioeconomic burden associated with CHF is caused by hospital readmissions, it is imperative that we develop enhanced intervention approaches for people with CHF who have these neuropsychological dysfunctions.
Much of the evaluation and management of CHF targets physical function and disability. However, we found that people with CHF experience drastic reductions in participation across all activity domains and that these participation restrictions may, in part, result from executive dysfunction and depressive symptoms. Although there appears to be a trend toward more comprehensive cardiac rehabilitation programs that involve occupational therapy and address psychosocial concerns (e.g., Austin et al., 2005; Balady et al., 2000) , this model is not consistently used, and cognitive functioning continues to be overlooked. Occupational therapists have been challenged to expand their toolboxes beyond physical rehabilitation and to begin to address less obvious impairments, like executive dysfunction, that are prevalent in many of the clinical populations they encounter (Baum, Foster, & Wolf, 2009 ). This study has identified yet another clinical population that could benefit from this approach and has revealed a valuable role for occupational therapy in enhancing current disease management programs for people with CHF. s
